1. Introduction {#s0005}
===============

Income-related health inequalities between the rich and the poor are a well-established phenomenon, in which the poor experience higher rates of heart disease ([@bib7]), cancer ([@bib21]), lung diseases ([@bib1]), obesity ([@bib31]), diabetes ([@bib8]), and mental health disorders ([@bib15]). These inequalities also occur for several oral health-related conditions and diseases, as well, such as tooth decay, stained and broken teeth, and missing teeth ([@bib36]). A variety of social and economic factors -- commonly referred to as the social determinants of health (SDOH) -- have been identified as playing primary roles in establishing and propagating these health inequalities between the rich and the poor. These factors include income inequality, lower levels of education, less job security, poorer employment and working conditions, compromised early childhood development, and inadequate access to housing, among other elements ([@bib27]). In fact, individual oral health behaviours are estimated to explain as little as ten per cent of oral health inequalities between the rich and the poor, with an individual's socioeconomic status and access to oral health care instead serving as the primary forces driving income-related oral health inequalities ([@bib33]). To be sure, broad social pressures play a significant role in driving oral health inequalities, which in turn contribute to differences in dental appearance between the rich and the poor.

Importantly, biases towards individuals on the basis of appearance are well-documented. Dion et al., for example, demonstrated that individuals who are physically attractive are immediately attributed other qualities, such as likeability, friendliness, happiness, modesty, intelligence, and general life success ([@bib9], [@bib28]). More recent studies have also supported these findings in a variety of other settings ([@bib12], [@bib26], [@bib20]). Given that North American society associates straight, white teeth with physical attractiveness ([@bib20]), studies have similarly identified biases about personal qualities for those who are perceived by others to have poor oral health on the basis of dental appearance. These biases relate to qualities that include reliability, cleanliness, sociability, intelligence, and better psychosocial stability ([@bib18], [@bib40], [@bib29], [@bib10]). These prejudices can manifest as discriminatory practices that further complicate individuals' lives: social exclusion ([@bib11]), more difficulty securing employment or living arrangements ([@bib14], [@bib38]), and perversely, disinclination by health professionals to provide treatment and even accept these individuals as new patients ([@bib3], [@bib4], [@bib25]).

Indeed, recent qualitative studies support the idea that discrimination exists against the poor in Canada for their poor oral health ([@bib2], [@bib35], [@bib37], [@bib39]). Our study attempts to assess this relationship in Ontario, Canada's most populated province, by: first, studying the degree to which Ontarians recognize income-related oral health inequalities relative to other general health inequalities; second, examine the degree to which Ontarians blame the poor for these differences in health; and third, identify, amongst those who recognize bad teeth as a condition of the poor, which socioeconomic groups are most likely to blame the poor for these differences in health -- and by doing so, provide an indirect assessment of the potential for prejudicial treatment or discrimination of the poor for having bad teeth.

2. Materials and Methods {#s0010}
========================

2.1. Conceptual Framework {#s0015}
-------------------------

Our conceptual framework uses a working hypothesis model ([@bib35]) to approximate peoples' potential to discriminate against the poor on the basis of dental appearance by linking peoples' perceptions of the poor having bad teeth, with peoples' perceptions of why the poor would be in such a position in the first place. If we can show that people readily perceive the poor as having bad teeth (more so than other health conditions), and we can show that certain groups of people attribute blame to the poor for having such conditions, there is an indirect argument to be made in regards to the potential for discrimination. To be sure, if someone is primed to easily recognize bad teeth as a problem of poverty, and if they are also primed to blame the poor for their social situation, there is the potential for prejudicial treatment of the poor for having bad teeth ([Fig. 1](#f0005){ref-type="fig"}).Fig. 1Conceptual framework illustrating a pathway in which Person A's oral health is influenced primarily by factors that are socially and culturally constructed (see [@bib5] for the life-course approach to epidemiology). However, others perceive individual responsibility as the primary force driving poor oral health, and based on perceptions of dental appearance, blames Person A for their deviations from ideal dental health. This discrimination can manifest itself in a variety of outcomes, which in turn, can play an important role in shaping Person A's socioeconomic status.Fig. 1.

2.2. Data Source {#s0020}
----------------

The data used for this analysis were gathered in 2010 from 2,006 Ontarians aged 18 years and over through a telephone interview survey using random digit dialing. The market-based research firm contracted to conduct the survey used a random sampling of landline telephone numbers in Ontario, and was required to meet quotas in terms of sex, age, and location. No personal identifiers were collected, surveys were conducted in English, and agreement to participate the survey was taken as consent. The data were weighted to achieve a representative sample of the Ontario population according to 2006 Canadian Census data, in terms of the population's age, sex, and location. The study was approved by the University of Toronto's Health Sciences Research Ethics Board (Protocol Reference No. 25583).

2.3. Variables and Data Analysis {#s0025}
--------------------------------

This analysis focuses on two broad categories of questions which were asked to participants: (1) awareness of income-related health inequalities; and (2) attributions for the causes of these inequalities. With respect to the first category, participants were asked to agree or disagree with statements suggesting that the rich were less likely than the poor to suffer from fifteen health conditions or diseases for which income-related inequalities have been described ([Table 1](#t0005){ref-type="table"}), including three oral health conditions: tooth decay, stained and broken teeth, and missing teeth. For the second category, participants were presented with two statements framed around blaming the poor for health inequalities ([Table 2](#t0010){ref-type="table"}). For these statements, participants were presented with the response options of strongly agree, agree, disagree, strongly disagree, or neither agree nor disagree. These responses were dichotomized in our analysis to "agree" (strongly agree and agree) and "do not agree" (disagree, strongly disagree, or neither agree nor disagree).Table 1Fifteen health conditions and diseases for which income-related inequalities have been described which were presented to participants to gauge awareness of population-based inequalities between the rich and the poor.Table 1.**Health condition or diseaseProportion of respondents that are aware the poor are more likely to suffer from each condition (%)**CancerGeneral health10Diabetes25Heart disease19Obesity35Lung disease27Mental illness22Stress and anxiety22Depression23Alcoholism23Dental decayOral health56Stained and broken teeth58Missing teeth58Table 2Two statements presented to survey respondents on attributions of income-related health inequalities framed around blaming the poor for their population-level differences in health from the rich, and the social determinant of health to which the statement attributed inequalities.Table 2.**StatementSocial determinant of healthMessage framing**The poor are less healthy because of their lifestyles -- they smoke and drink more, do not exercise and eat junk foodHealth behavioursBlames the poorThe poor spend what money they have unwisely because they do not want to feel excluded from the good things in lifeSocial exclusionBlames the poor

Demographic characteristics were also collected, including: sex (male, female), age (18--34 years, 35--54 years, and 55+ years), location (urban, rural), education level (high school diploma or less, college education, or university degree), visible minority status, political voting intention (which consisted of the three political parties represented in the Ontario legislative assembly in 2010 -- Progressive Conservative, Liberal, New Democratic Party (NDP)), and total annual household income (less than \$20,000, \$20,000--39,999, \$40,000--59,999, \$60,000--79,999, \$80,000--99,999, and more than \$100,000).

In order to assess the potential for discrimination against the poor on the basis of their dental appearance, we used a multi-stage process. First, we selected only those participants who demonstrated awareness of oral health inequalities for each of the three conditions described (tooth decay, missing teeth, and stained and broken teeth). Then, we calculated the proportions of these participants who attributed blame to the poor for these differences in health. Finally, we used a binary logistic regression model (controlling for participants' age and sex) to generate odds-ratios (β~*x*~) for all socioeconomic characteristics described above to determine who amongst those who recognize bad teeth as a condition of the poor had greater potential to show biases against the poor for these differences in oral health. All analyses used Statistical Package for the Social Science (SPSS) Version 22.0 for Windows.

3. Results {#s0030}
==========

The participation rate and demographic profile of participants are described in other publications ([@bib37]). Briefly, of 56,528 eligible calls, the survey had a response rate of 5.5% after excluding for numbers that were not in service, fax machines, busy signals, answering machines, no answer, language barriers, and ill or incapable participants. Roughly 52 per cent of participants were female, and 73 per cent of participants reported living in an urban area (geographic area with an urban core of more than 100,000 residents). Roughly 70 per cent of participants reported an annual household income greater than \$40,000, and just over 25 per cent of participants had a high school diploma or less as the highest attained education. Almost 40 per cent of participants self-reported having very good or excellent knowledge and understanding of health issues affecting Ontarians.

There was considerably greater recognition for income-related oral health inequalities than for other general health inequalities between the rich and the poor. A majority of participants recognized that the poor suffer disproportionately from all three oral health conditions and diseases presented, including stained and broken teeth (58%), tooth decay (57%), and tooth loss (56%). In comparison, general diseases and conditions -- such as cancer (10%), diabetes (25%), heart disease (18%), lung diseases (28%), and obesity (35%) -- were far less commonly recognized as conditions of the poor by participants. The proportion of participants who were aware of income-related inequalities was generally consistent for mental health conditions, including mental illness (22%), stress and anxiety (22%), depression (23%), and alcoholism (22%) ([Table 1](#t0005){ref-type="table"}).

Among those who recognize income-related oral health inequalities (roughly 57% of respondents), roughly half (48--50%) attribute these differences in health to be the responsibility of the poor on the basis of what they consider to be poor lifestyle choices -- excessive smoking and drinking, poor dietary habits, and lack of physical activity. Roughly one-third of respondents (34%) attribute these differences in health to be the responsibility of the poor due to perceptions of unwise spending decisions on the part of the poor ([Table 3](#t0015){ref-type="table"}).Table 3Proportion of respondents who agreed that (1) the poor are less healthy because of their lifestyles (they smoke and drink more, don't exercise, and eat junk foods), and (2) the poor spend what money they have unwisely because they do not want to feel excluded from the good things in life, among those respondents who recognize oral health disparities as a condition of the poor among those respondents who recognize each given health condition provided as a condition of the poor.Table 3.**Condition X*****Among those who recognize Condition X as a condition of the poor, proportion of respondents that agree:*****The poor are less healthy because of their lifestyles -- they smoke and drink more, do not exercise and eat junk foodThe poor spend what money they have unwisely because they do not want to feel excluded from the good things in life**Cancer53%38%Diabetes56%34%Heart Disease61%39%Obesity57%38%Lung Disease63%40%Mental Illness57%44%Stress & Anxiety52%39%Depression54%42%Alcoholism61%39%Dental Decay49%33%Stained & Broken Teeth48%34%Missing Teeth50%34%**ALL RESPONDENTS50%39%**

Bivariately, amongst those who recognize oral health inequalities between the rich and poor, men were more likely to blame the poor for their perceived lifestyles, as were older respondents (55+ years), and those whose political voting intention was for the Progressive Conservative party. Similarly, socioeconomic differences were found among those who blame the poor for how they spend their money. Again, men, older respondents, and those whose political voting intention was conservative were more likely to hold this perspective, as were those with higher education and those from households earning more income annually. Notably, there appears to be an income gradient, which shows an increasing potential to hold biases against the poor for having bad teeth. The odds are highest for those households with the highest incomes, and as income falls, becomes statistically insignificant ([Table 4](#t0020){ref-type="table"}).Table 4Results of bivariate logistic regression analysis for the odds of agreeing that (1) the poor are less healthy because of their lifestyles (they smoke and drink more, don't exercise, and eat junk foods), and (2) the poor spend what money they have unwisely because they do not want to feel excluded from the good things in life, among those respondents who recognize oral health disparities as a condition of the poor among those respondents who recognize oral health disparities as a condition of the poor (Agree = 1; Disagree + Neither Agree/Disagree = 0).Table 4.**CharacteristicAdjusted Odds Ratio**[a](#tbl4fna){ref-type="table-fn"}**(*n*=895)***The poor are less healthy because of their lifestyles - they smoke and drink more, don't exercise and eat junk foodThe poor spend what money they have unwisely because they do not want to feel excluded from the good things in life***Odds Ratio (95% CI)*****P*****Odds Ratio (95% CI)*****P***SexMale1.59 \[1.21, 2.08\]0.0011.55 \[1.17, 2.05\]0.002FemaleReferenceReferenceAge18--340.46 \[0.32, 0.66\]\<0.0010.75 \[0.52, 1.08\]0.11735--540.54 \[0.40, 0.74\]\<0.0010.57 \[0.41, 0.78\]0.00155 and overReferenceReferencePolitical voting intentionProgressive Conservative1.69 \[1.04, 2.82\]0.0341.82 \[1.10, 3.01\]0.020Liberal Party1.24 \[0.76, 2.03\]0.3951.10 \[0.66, 1.86\]0.714New Democratic PartyReferenceReferenceEducation attainmentPost-secondary1.22 \[0.90, 1.65\]0.2102.06 \[1.51, 2.82\]\<0.001High School or lessReferenceReferenceResidenceUrban0.73 \[0.54, 1.03\]0.0581.19 \[0.87, 1.62\]0.280RuralReferenceReferenceEmployment statusEmployed1.49 \[0.82, 2.69\]0.1921.20 \[0.65, 2.19\]0.563UnemployedReferenceReferenceAnnual household incomeLess than \$20,0000.76 \[0.46, 1.27\]0.2920.39 \[0.23, 0.67\]0.001\$20,000--\$39,9990.77 \[0.49, 1.21\]0.2600.47 \[012, 0.60\]\<0.001\$40,000--\$59,9990.61 \[0.38, 1.06\]0.1320.50 \[0.30, 0.81\]0.005\$60,000--\$79,9990.86 \[0.53, 1.38\]0.5180.54 \[0.32, 0.90\]0.018\$80,000--\$99,9990.59 \[0.36, 0.97\]0.0360.61 \[0.36, 1.05\]0.072More than \$100,000ReferenceReference[^1]

4. Discussion {#s0035}
=============

In this study, we found that almost 60 per cent of respondents in Ontario, Canada's most populated province, were aware of three income-related oral health inequalities -- tooth decay, missing teeth, and stained and broken teeth. This represents a considerably heightened awareness of health inequalities when contrasted with other general health conditions, such as cancer, diabetes, and depression, for instance.

There are two major explanations for these findings. First, these results are likely a reflection of the highly visible role that teeth play in North American society, and the ease with which ugly teeth and poor oral hygiene are noticed by others ([@bib39]). This allows individuals to form broad associations between socioeconomic status and dental appearance through their repeated interactions with those from different social groups. In contrast, other diseases, such as diabetes, cancer, heart disease, mental illness, and depression are considerably less visible to others -- sometimes even colloquially referred to as "invisible diseases" ([@bib6]) -- making it much more difficult, though not impossible, for outsiders to establish generalizations between the disease and relevant socioeconomic indicators, such as a person's education level or family income. As well, this heightened awareness of oral health inequalities may reflect the perception among people in Ontario that dental diseases are simply a condition of the poor, as compared to other systemic illnesses and diseases, which may be perceived to affect anybody, irrespective of economic standing. This may explain, in part, the lower awareness among this sample of Ontarians about other income-related health inequalities.

The second explanation is that differences in the ability to invest in teeth reinforce social class differences ([@bib19]), particularly in countries such as Canada, which rely heavily on private insurance and out-of-pocket payments by patients to finance the delivery of dental care services ([@bib32]). While Canadians with more precarious employment and a lower socioeconomic status do encounter disproportionate obstacles to receiving care for health conditions generally ([@bib27]), these obstacles are further compounded in a system that places additional cost burdens on patients with limited resources. In this sense, inequalities in oral health can become even more pronounced between the rich and poor.

In addition to indicating socioeconomic characteristics and reinforcing social class differences, teeth can shape how others perceive one's personality or character. A convincing argument has been proposed that straight, white teeth have developed as a social ideal in North America through the preferences and tastes of the dominant class and market culture ([@bib20]). Those with a dental appearance that does not conform to the ideals put forward by elites are assigned negative personality traits, while those who succeed in attaining this ideal are rewarded for aspiring to the ideals of the dominant class ([@bib20]). Certainly, several studies have identified unconscious biases and perceptions of personal qualities on the basis of failing to conform to these ideal standards ([@bib18], [@bib40], [@bib29], [@bib10]). Such individuals are perceived to be less reliable, sociable, intelligent, and less psychologically stable.

In this context, it is important that our results found that roughly half of respondents who recognize bad teeth as a condition of the poor attribute these differences in health to problematic lifestyles and/or personal behaviours; respondents blamed the poor for differences in health on the basis of both poor lifestyle choices and judgements about their spending habits. This suggests that there may be heightened potential for discrimination against the poor for health outcomes that are not always wholly individually determined, and that rely heavily on social or economic contexts. These prejudices may be a reflection of a broader acceptance of a more neoliberal philosophy by Ontarians, which considers health to be the responsibility of the individual, and minimizes or dismisses entirely the impact that social factors may play in shaping a person's health status ([@bib34]). Despite significant evidence that social factors (largely outside of the control of the individual) are the driving force behind income-related health inequalities ([@bib33]), this mantra allows poor oral health to be attributed to individual lifestyle and behavioural factors, like poor dietary habits and poor oral hygiene. This, in turn, encourages the marginalization and stigmatization of those who are unable to conform to the dental norms established by society.

We also found that particular socioeconomic and demographic subgroups in Ontario may have a heightened potential to discriminate against the poor because of bad teeth, including men, older people, those with higher levels of education, and those who identify with conservative politics. Further, an income gradient in this outcome appears to suggest that respondents living in higher income households may be more likely to display discriminatory attitudes towards the poor. These findings may be based upon a lack of lived experience by some respondents, or may be influenced by social norms ([@bib24]).

Our study supports several others in suggesting that the poor face significant social barriers because of bad teeth ([@bib2], [@bib17], [@bib13], [@bib16]). Therefore, providing dental care to socially marginalized groups can create a context that mitigates things like discrimination. Given this, an expansion of those dental care programs that are targeted at the poor may be warranted -- either by extending these programs to more of society's poorest members (such as the working poor or seniors on fixed incomes), or by increasing the range of benefits that are offered to existing recipients. More importantly, considering that oral health is a product of a wide range of social and economic factors suggests a broader policy approach that focuses on providing solutions that address the social determinants of health.

Our study also highlights the importance of educating the general public on the importance of oral health generally - in terms of both oral health and quality of life, but also with regards to its potential impacts on systemic health conditions. In turn, this might also promote an awareness of its importance, such that people might be less willing or less inclined to discriminate against others with poor oral health. As well, our study demonstrates the importance of educating the public about the social determinants of health; that is, health and disease are often determined by things far beyond individual control, and broader understanding among the general public may mitigate the potential for discrimination.

The study has several limitations, which have been discussed previously ([@bib37]), and include: the potential under-sampling of those from lower socioeconomic strata as a result of preferences for cellular telephones over conventional landlines; the absence of respondents who were able to only speak a language other than English; and a low response rate. With that said, given our quota sampling, sample weighting, and annual household incomes and education levels that closely paralleled those observed in the general population, it is arguable that are sample is representative of the Ontario population. Respondents may have also displayed social desirability biases, in which their responses did not reflect their true opinions because they believed that others would unfavourably interpret those responses. Nevertheless, this just means that it is possible that our results underestimate the true degree to which respondents may demonstrate a potential to discriminate against the poor on the basis of dental appearance ([@bib17]).

Additional limitations exist with respect to particular information that was not collected through the survey. Of note, the survey did not gather data related to participants' clinical health (dental or systemic), which could shape participants' responses based on their personal experiences. On the other hand, we did control for the age of respondents in our binary logistic regression model, which may, at least in part, account for respondents' dental experience. We also explored household income as a variable in the binary logistic regression model, which is the strongest predictor of access to and utilization of dental care services among Canadians ([@bib23]). In addition, we had limited information related to the type of dental insurance that individuals had for the purpose of this analysis. Again, however, we may consider household income to serve as an effective proxy for dental insurance, given that there is a strong correlation between a person's income and their insurance coverage in Ontario ([@bib22]). Finally, the statements presented to participants framed around blaming the poor for differences in health were not tested for their validity. However, their use has been supported by health inequities literature ([@bib30]), and has been discussed in previous publications ([@bib37]).

5. Conclusion {#s0040}
=============

Social and economic gradients exist for the recognition and blame of oral health conditions among the poor, suggesting the potential for discrimination amongst socially marginalized groups relative to dental appearance. Expanding and improving dental care programs that benefit the poor may create a context that mitigates this state of affairs. Long-term solutions must target programs that are most likely to address the social determinants of health in order to create a more fair and just society.
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[^1]: Model 1: Controlled for the sex and age of respondents.
